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Truck shoe 
lined nith 
Heavy-Duty 
Vonscor, 







UARANTEED 
to revert Drum Scoring 


NONSCOR—the semi-metallic lining 
—has given new meaning to brake 
lining economy—because its unquali- 
fied guarantee is absolute protection 
against drum scoring. 

This lining has achieved unusual 
distinction—it is standard equipment 
on America’s finest cars—it is standard 
replacement lining on many important 


fleets. 

Nonseor is easy to apply—maintains its ad- 
justment—ceuts down wear and maintenance 
expense—allows a smartly controllable stop 


with -easy pedal, under all climatic conditions 
—preserves the drums. 


OMSCOY 


flexible 
Brake Lining: 


S. Patent No, 1,741,896) 


UNION ASBESTOS & RUBBER CoO. 


Manufacturers 





54th Avenue and 18th Street Cicero (Suburb of Chicago), III. 
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SPARK 
MILEAGE? 





THE FLEET 


PLUG 


Tie this if you can! 


1926—The Schenck Transpor- 
tation Co., of Floral Park, Long 
Island, installed their first set of 
Robert Bosch Pyro-Action Spark 
Plugs. 

1930—Four years later, they 
write: “We can put Robert 
Bosch Plugs on our buses and 
forget about ignition trouble. 
On a special test they have gone 
a distance of 18,000 miles and 
are still in good condition. We’ve 
never had a Robert Bosch Plug 
foul up. We now operate 100% 
on them.” «x «x «x 


Truck and _ bus_ operators 
everywhere are building up en- 
viable mileage records with 
Robert Bosch Pyro-Action Spark 
Plugs: The Rollo Transit Corp. 
reports 50,000 to 60,000 miles 
per set, the Erie Railways aver- 
ages 27,735 miles, the North 
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Shore Bus Co. does better than 
30,000 miles per set. In the cor- 
rect type of Robert Bosch Plug 
you too will find the answer to 
lower maintenance costs, higher 
fleet efficiency. 

Mark that statement: “the 
correct type.” It means that 
there is a special Robert Bosch 
Spark Plug for every engine 
need ...every condition of 
operating service. Consult your 
Robert Bosch Service Station 
... they will be glad to prescribe 
the correct set of Robert Bosch 
Plugs that you may test on your 
trucks or buses without obliga- 
tion. Or write direct for full 
information. 

Robert Bosch Magneto Co., Inc. 
$603 E. Queens Bivd., Long Island City, N. Y. 


All Robert Bosch Pyro-Action Spark 
Plugs bear the full name “ROBERT 
BOSCH” and this trademark of 

Robert Bosch A.-G see @ 


Ktobert- 
Pyro-Action 
Spark Plu gs 
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—the unit that is decid- 
edly different 


LITTLE GIANT is the only 
unit of its kind made. It operates 
strictly as a trailer. No burden 
is put upon the chassis, nor is 
it altered in any way. A com- 
pensating lever and spring with 
universal swivel bearing give 
LITTLE GIANT extreme flexi- 
bility. This same construction 
provides absolute traction at all 
times—backward or forward, in 
mud, snow, or sand. 


LITTLE GIANT contacts the 
frame in two places. The load 
never teeters, nor is there strain- 
ing or twisting of the frame. 
LITTLE GIANT is low in cost 
and easy to install. 


With LITTLE GIANT there is less 
wear and tear. This assures a higher 
trade-in value Send for details 


LITTLE GIANT PRODUCTS, INC. 


140 CAROLINE ST. 
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Performance Without Penalty 




















| ifter 60,000 Miles a bus from this 
DELUXE EQUIPPED fleet used only 
43 quarts of oil in 6342 miles! 





SOMERS! T BUS COMPANY, IN¢ 
DELUXE PRODUCTS CORP. ‘ 


207 Lake Streeiti—tLa Porte, Ind. _ 


DEW 


LIGHT WEIGHT CAST IRON 


PISTONS | 
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KEEPERS — JUST USE THE 


NEW K-D NO. 603 





FOR CONTINENTAL-LYCOMING AND 
_ OTHER MODERN MOTORS 


Upper Jaw t 


th w 
\ Tr Lock D H 
Lengt c. . 
i i The I st ¢ Pressed Steel 
Inserter which stays in position by Udylite Pr I ! 


without being held while the spring is as a 


eepers regardless No. 603 Set, complete 
iseqd 


° No, 61 No. 600 Lifter 
ing keepers as spring is 
“Cragg, “Wee = i ~ No. 605 Inserter 
g them ! lropping 
, N 600 Ad jr ble Jaw No. 610 Receiver 


with ext ra-high Off- 


THE “KD MF G. CO., LANCASTER, 


Canadian Factory, 771 Cannon St., East Hamilton, Ont. 


List 
List 
List 
List 


Liberal Discount to Dealers 


PA. 


Now! IT’S A “CINCH” TO REMOVE 
AND REPLACE TWO-PIECE VALVE 


VALVE SPRING LIFTER SET 
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Bakery fleets feed America. 
They travel the streets of 
every city—the highways of 
evey state. Their superin- 
tendents don't guess their 
costs of delivery. They KNOW. 
The Zinsmaster fleet contains 
140 Handy-Governed vehi- 
cles. Theyare Handy-equipped 
for only one reason—because 
IT PAYS. 

“‘Whenever new truck equip- 
ment goes on the job, the 
first thing we buy is a Handy 
Governor,’ ‘says Mr. Wahlund. 
So the tires of the Zinsmaster 
fleet last longer. The brake 
linings stand up far beyond 
their allotted time. Motors 
and chassis, relieved of the 
overspeeding menace, re 
quire less attention and 
repair. 

There's a Handy distributor 
nearby. Ask him for the full 
story. Or write direct to us 
Cut those delivery costs as 
Zinsmaster does—with a 
Handy Governor on every 
unit! 


HANDY GOVERNOR 
CORPORATION 


3934 West Fort St. 
Detroit, Michica 









GOVERNOR 





“Our operating costs have 
been cut considerably, and 
our reputation on the highway 
is a whole lot better since 
we have been using Handy 
Governors. We have also cut 
our accidents 50°.” Zins- 
master Bread Company, by 
E. A. Wahlund, Minneapolis, 
St. Paul, Duluth, Superior, 
Hibbing. 
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“For Those Who 





Owners who maintain their own Repair and Service Shops, 


P' BLISHED monthly in the interests of Automotive Fleet 


and devoted to the better operation and maintenance of Trucks, 


Passenger Cars, Busses and Taxis. 


Henry Cray Fiscuer, Editor 


Their Own” 








Vol. 5 New York, July, 1930 
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“Care Will Save Your Trucks” 
N the passenger car field an extensive campaign is well und 
way, having for its keynote the phrase, “Care Will Save You 


; 


Car.” Of course, this good advice is primarily intended for 


lividual ‘ noeer car 1 calling ¢ hi attention tl : 
lividual passenger car owner, Calling to his attention the fac 


ill add many mules of useful service to his automobile 


Chis adv ice 


a 
operator and tl 


frucks” is one that might be used throughout the fleet 1 


with advantageous results. 


Drivers, for example could be constantly reminded that 
vill save their trucks, and perhaps their jobs as well. 


pplies with equal effectiveness to the 
1e corresponding phrase, “Care Will S: 


that prevention is better than cure, or that preventive maintenan 


1 
O11 


6a 


Small wu 


shield stickers would constantly remind them of this slogan, 


used judiciously, in a manner similar to the “Safety First” sticke1 


Those in the shop, or in the maintenance departments of fleet 
operators no doubt realize that “Care” should be exercised and 


m™ i 
ve Your 


naust 


ri 


these people well know the value of preventive service, particularly 


after replacing a set of bearings that were burned out because of 


lack of “Care” in replenishing oil. 


3y and large, we surmise that before long, a similar campaign 


9 
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, : . ; 
will be directed at the truck and bus operator! Campaigns ot Ws 


character are good things for all concerned and while they may 


y 
~ 


tt directly h't at the larger fieet operators, whose operation and 


. . . ™ v - 1 ] 2 
Mamtenance practices ire as pertect as t 18 practica to be thers 
re many other operators that would benefit by giving the “Car 
ie , ; 
n i ttie se us tThougn 
\\] t ] ] 7 1 rt ’ + + } , +1} 
l ese S¢ sn ¢ Ipaigns é try o ) ) c e 
Tac that n i ( ciudes more han merely nxXing i CK 
, | rer } 1] 
us whe ¢ KS ow! ( ir¢ SC1Ie! ( | I ( ( \ 


pplied, will literally “‘save” vour trucks 


The Cover Picture 


T HIS month’s cover pi 
the “Graf Zeppelin.” T 
go, emphasizes the importance of the modern motor truck in ait 


ag 


port operation and air transportation 


ture reminds us of the recent visit of 
he picture, although taken some time 


It also illustrates how truck and associate manufacturers have 
taken great forward strides in poee special equipment to 


meet the modern needs of all commercial transportatior 
These great air birds must “eat” fecnmnails and at all hours 
Such “meals” as fuel, oil, pressure greasing, water, anti-freeze 


g 
compressed air, towing, beacon and floodlighting are but a few 
' the requirements of today’s modern, portable, “super-service 


airport tende 


: , 
The use of portable asoline stations fo ( CHM? a il > 

‘ 1] | 

but one « e€ many Ways in which special truck equipment has 

he leveloped for uses und ed of a tew short irs ago 


Building Their Own Equipment 


XHE importance of the recent announcement that the Picl 
wick ( ‘0 ition is building a $150,000 factory for the pr 


, 
uctio “Nit Coaches’ on a quantity basis should not be wu 


It is not expected that bus, body and equipment manut 
turers will “view with alarm” this piece of news; nei 
be regarded as “competition” by this class of industry 

It does, irr. 4 point out the fact that the bus o 
ndustry 1s progressing still further and, like many of our larger 
railroads, is not content to rest on its oars, after having “come 


into its own” within the last five vears 
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Servicing i 100 Vehicles 


Part Il 


Mitten Management, Inc., Applies Produc- 
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tion Standards to Its Motor Vehicle Maintenance 
By H. B. Hewitt* 
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p® YIBABLY th 
Stal rte ls ‘ 


Ss an july 
maint 
I 
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t il ast 
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st remunera- 


lying production 
nance is by the 


ls and shop 
labor to usé 
the produc- 


is well as tor 
apparatus is 
ductive and 

to obtain the 
plication of in- 
cal skill The 
f rapid pro- 
taining it 1S 


rganiza 
machine-tools 
be correctly 
direct pro 


labor, although 


ntire oO 


ce Presi- 
Mitten Man 
1. Abstracted 


these factors alone are frequently 
considered 

Of course the purchase of tools 
and equipment and their liquidation 
has an economic limit. In the re- 
tail-maintenance business they may 
be paid for by direet charge for 
their production. In an operating 
maintenance-shop tool investments 
are carried as equipment capital and 
the earnings dissolved in mainte- 
nance cost. The proper coordina- 
tion of tool equipment and operat- 
ing equipment is largely a matter 
of experience, foresight and judg- 
iment, supplemented by an investi- 
gation and analysis of the value of 
each device 

Very many hand-tools and larg: 
wrenches are required in the garages 
and shop, and many of these are 
designed expressly tor the purpose 
for which they are to be used 
They can be made in the shop or 
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Fig. 6—Balancing a crankshaft on the dynamic balancing machine. Thi 
an also balance armatures 
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: 2967 BUSES 


EQUIPPED WITH 


N.P.AIR DOORS 


Ne The increasing popularity of 
er Air Operated Bus Doors is the 
natural result of their proven 
superiority. 

The slamming of doors which 
causes unnecessary wear is elim- 
inated by the smooth cushioned 
action of the Door Engine. 
Maintenance men _ appreciate 
the elimination of this unneces- 
sary wear. 


NATIONAL PNEUMATIC CO. 


CHICAGO Graybar Bldg., New York PHILADELPHIA 
PARIS LONDON TOKIO 
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Special Labor-Saving Equipment 


t V« t _ iu 
me S oC ally appa ud 
nis st are h was Q ich 
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Protex — 























Safety that the riding public can 
see is only one of the advantages 
that Protex Glass alone possesses. 
The silvery strands of fine wire 
win the public's confidence and 


good will. Another advantage is 


economy . 


Protex costs less than any other 
protective glass on the market. It 
costs less when you buy it. It costs 
less when you install it. It costs 


less in upkeep. 


And 


permanency 


too. Protex always looks new. It 
does not discolor or deteriorate 
because it is solid plate glass. In- 
vestigate these and other advan- 
tages defore you equip a single 
vehicle. Protex has won the 
acceptance of fleet owners all 
over the country because it does 
a better job and saves money. 








4 4 4 


PROTEX GLASS COMPANY 
220 Fifth Avenue New York 





Visible safety plus— 
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te: ing them by hand 
‘ , a ‘ "29 he 
power screw driver, saves 32 hr 
this particular operation 


the automotive testing labora- 





ry the equipment is more con 
plete, so that analytical 
velopment tests can be con 
Included in this equipment is a 


floor dynamometer, similar to those 
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used by the larger manufacturing 
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Fig. 10—This hoist handles large 
units. The platform can also be 


moved by a lift truck 
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TIRE CHANGER 


A long Step Forward in 
Tire Changing Machinery 


An “all in one” machine that handles ment for Ford wheels, and 3 hand 
EVERY tire changing job. Takes tools, flap cutter, combined guide ana 


care of rusty “frozen” rims in a wedge and hand tamp included. The 
jiffy. The saving in time and labor hand tamp removes “stubborn” rims 
on these jobs aione more than pays quicker and easier than elaborate 
for a Pekin equipment costing much more. This 
Rubber pad protection and firm vise- unique tool is a big reason for the 
like grip eliminate any danger of popularity of the Pekin 

marring the finish. Uniformly ex- 





















erted pressure can not injure or dis- 
tort rim or casing 


Simple in operation; minimum of 
working parts. No piniens or gears 
to strip. Only three places to lubri- 
ate Strongiy bult swivel base, 
with quick acting lock, forms firm 
substantial foundation Need nut 
be bolted to floor unless desired 


May be moved about 
the iob tor great 
working convenience 
Requires little floor 
space Convenient 
working height at all 
times 
Quickly Handles 
Every Size Rim 
Balloon or § regular 
tires wire or disc 
wheels. Special attach- 


PEKIN FOUN- 


Write today for com- 
plete information on 


DRY & MF¢ }. this tast working 
CO. avo tin e a : . i 
loney Sav zg e 


changer 


Pekin Illinois 
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Repair Methods Standardized 


S FTANDARDIZATION of repair ffect 


ta it qi it ’ 
S T t} + rt Ssces 
( \ equipn t Ss 
s S eS Lt S Calls Ss ted é t 
t nstt tion I< a Sta l-s S 
g about this condition, a manual This manua 2: eS 





own as Standard Practice is used to which all foreme: al e he 
is compiled by the engineering responsible for the proper ex t 
rsonne al stributed to all of repairs. It adds flex ty to the 
ge and shop foremen. The pur rganizatio! n transterring 
se is to accumu ite and dissem [ g ! stills conf 
i ita i ne centralized lence in their a \ It is a 
\ subjects pertaining t great time-saver r the executives 
g al sho al members eng ring 
, id The stand lepartmen 1S tes ! 
ira S ind t S ire nd i s i 
fie lhe contents are bou group meetings 
Became and 1 ae \ maine Material Inspection and Salvage 
led in for examinat at ATERIALS coming into the 
' re 9 os + os . 
Ch sti i ce S spec ‘ s ‘J S 
iniag S & Sla ma S > 
i ( S l I t Ss as x S I I St¢ 





T } } ]. 7 s% } eee ; l, 
Fig. 11—This power broom cleans the shop floor ith broom detache 
the tractor is used throughout the shop for mov IS S¢ undergow 
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«« HERE'S LOW 
MAINTENANCE! 


The Toledo Steel Products Co., Toledo, Ohio 

Gentlemen:—Our company for the year 
1929 had the lowest operating cost of motor fleet 
operation—the Sixty Six trucks in one fleet had 
an average operating cost of Fifty cents per One 
Hundred loaves delivered for the year, this in- 
cluded Garage wages, Fuel, License, Tires, Insur- 
ance and Interest on investment. 

Our records show that the exclusive use of 
Toledo Valves in our fleet was an important 
factor in effecting this low cost. 

Previous trouble with other valves caused by 
warping and burning wascomp!stely eliminated, 
not one replacement was made, and regrinding 
averaged only one per truck for the year. Greater 
mileage per gallon of gasoline was also produced. 

Very truly yours, 
THE JACOB LAUB BAKING CO. 
By Henry Friedrich, Jr., 


April 29, 1930 Maintenance Supt. 


TOL 


4 


TOLEDO STEEL 
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The Laub Baking Company of Cleve- 
land, operating 66 trucks, succeeded 
in lowering maintenance costs to an 
amazing degree. Read the statement 
of Maintenance Superintendent Henry 
Friedrich. He says that Toledo ‘‘Super- 
Forged"’ Valves were an importantcon- 
tributing factor in lowering mainten- 
ance costs. If your maintenance costs 
seem too high, if you have trouble with 
warping and burning, install Toledo 
“Super-Forged" Valves. It pays. 

THE TOLEDO STEEL PRODUCTS CO. 

TOLEDO, OHIO, U.S. A. 


New York: 17 West 60th St. « Chicago: 1225 
So. Wabash Ave. « Atlanta: 279 Ivy St. N. E. 
Kansas City: 14th and Oak St. « Oakland: 3103 
Adeline St. « Los Angeles: 216 N. Alameda St. 


EDO 


VALVES 


TOLEDO BLUE PRINT BOLTS 
TOLEDO BLUE PRINT BUSHINGS 
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ne Johns-Manville Brake Lining 
«; will keep your trucks and 
t drivers on the road.... 


ITH the dense city traffic and 

crowded highways of today, 
brakes must be kept in perfect order. 
Frequent brake repairs and adijust- 
ments keep your trucks and drivers 
off the job. By using the right Johns- 
Manville Brake Lining on all your 
eqhipment, you can minimize brake 
failure and keep both trucks and 
drivers on the road. 

In accomplishing this many truck 
owners have found that there are 
actual money savings possible with 
J-M Brake Linings. Try Johns-Man- 
ville Linings and see the favorable 
showing they will make on the profit 
side of your ledger. 

Johns-Manville Brake Linings are at 
your call to provide sure-gripping, long 
lasting brakes for every type of truck in 
your fleet. Write for the “J-M Brake Re- 
liner's Manual,’ a thorough treatise on 
brakes, which gives you complete data on 
the application of brake lining, and tells 
you what type of J-M Lining is best suited 
to every job. Every truck owner or super- 
intendent should have a copy of this 


l Send tor your copy of the manual. We will be pleased to send you 
t J.-M Brake Re -liner’s Manual one The coupon below is for your 











convenience 


: tddress JOHNS-MANVILLE 
} it nearest office listed belou . 
New York i Ag Cle and as 
New Orleans San Francisc« Toronto S V1 e 


P ase send mes cops of the 1-M Brake BRAKE LINING FOR 

Firm Nae EVERY MOTOR VEHICLE 
Individual ' 
Tetle vi 
iddre wd c | JV 
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eclaiming Crankcase Oil 


Fleet Maintenance Man Gives the Why, When and 


How of Crankcase Oil Reclamation 





By J. F. Kreisa® 


} ° 1 
reciaiming Ot crank Case 


- HE 
oils has become an important 


factor in the economics of motor 


vehicle operation It has peen 
proven that the oil is rendered unfit 


as a lubricant only through the et 


trance of foreign impurities that 
contaminate it 

\t le ist 80% ot the Cc! ink cas 
oil is not only reclaimable as good 
oil, but in most cases is better than 


the original, because the weaker 


parts of the oil are attacked by heat 


and decompose, leaving an oil of 
much higher resistance and when 
S 1 mince, ( 2 ¢ Bot 
New 4 rk ; s art ¢ was 





will 
sideration. 


purities in the oil ai 


be a prevailing fact 
Presence of 


1 oxidation and 
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the impurities are | erly é 
moved, leave a most desirable lu 
cant, 

Thes« contan ns can 
classified as liquid in rities a 
solid impurities—the liquid impur 
ties e the hea urnt er 
( l il wal n > 1 
pur cs ire Cal ist a 
grit, a metal pa . 

St nother fact r ering the 
oil 1 Ss ation At crar ke iseé 
temperatures, the oxygen of the ait 
combines wit he t gy ac 
compounds, and when fuel or « 
has a high sulphur ntent, acidity 


for con 
solid im 


an | 








he 
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N ow a Bus Battery 


that is 


“ALL RUBBER” 


After months of laboratory thick plates 





and Thread-Rub 


study and thousands of miles ber insulation these are tea- 
: : ae epee ; . 
of pone tes in service, Willard tures of Willard quality now 
now offers a bus battery that : 
_? adapted specifically to bus re 
meets the most exacting de 
' ' ' ; quirements in this superior 
mands of operation with greater 
me t, ayy. , "be on 
dependability, longer life. All- heavy-duty battery. The oni) 


rubber case construction, battery that has no wood what- 


greater sediment space, extra ever in its construction, 


.. And a dependable 
Battery insulated with 
WOOD AND 
PERFORATED 
RUBBER SHEETS 





Under the same _ inflexible rubber case, its construction Is 
standard of quality construc identical with the other in 
tion Willard offers also this every detail except insulation 
companion type of bus battery. Here scientifically treated 
With the same heavy-duty wood separators are reinforced 
long life plates, extra-deep with sturdy perforated rubber 


sediment space, and one-piece sheets. 


STORAGE 
BATTERIES 


ar 


~o Nm OO “— | & 
Aue oR OO o-onr 
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There a Speed Wagon capacity for every hauling need Wheelbase sizes up to 210 tnche 


a | 
| Smart Delivery That Reflects 
The Character of Your Business 


It's not just a delivery truck you put 
on the streets—it’s your advertise- 


ment of the character of your business. 


Hundreds see your trucks in the 
street to one that enters your place 


of business. 


To these hundreds first-class delivery 
| means a first-class business, a first- 
= ~ class service. Second-class delivery 


means to them the reverse 


No merchant can afford not to have 





his delivery equipment up to the min- 
ute in quality and in appearance. 


Any Reo dealer will be clad to show 
you stvles that will fit your business, 
or he is ready to discuss your prob- 


lems with you. 
at : 





Reo Movor Car Co., Lansing, Mich. 
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treatment—which may be by stean - ) 
electrically heated elements — — ; ’ n 
[he early types of oil reclaimers TOWING 
ised steam for evaporating the dil- F the De Lai 
uents—approximately thirty pounds l macnine 
f steam was required to bring the 
i nN to T ‘ eT bt Ss \ a 
“ h three ounces of soda ash met Pe 
idded each gallon of oil as a f = ¢ 
igu il water adde The > — 
ntents of tank was then agitated { P = 
with steam for a short period, after « s te 4 Ay 
which it was allowed to settle for ; ” Ah HI 
about twenty hours and the oil | -.. 3 YU 


drawn off ready for use. It was | a =~ 


necessary to guard against emulsion =H tp <> B@ 
with this system. However, a fairly 
good oil resulted Another system 
of reclamation is by filtration it 1s renewed, and the conditior f 
These units use a settling chamber the drain oil 
the drain oil from which the oil Centrifugal and mechanical re- 

asses tl ough an electrically- claimers have been in us¢ with a 
heated still where all diluents ars fair measure of success 
removed, and then passes through In this type of unit the rty 

i series of filters which complete is pumped through a heater into a 
the process. The success of this wash tank which is heated to about 
systen ls on the filtering 200° F \ igulant is added ar 
media used, the frequency in which he mix then is agita 








jit ou reciaiming 


rut fit 


made h 


installed m the shop of a large operator, ts 
The De Laval Separator Co 


J 


100,000 MILES ON 
LEMPCO 
BRAKE DRUMS 


TH litor t “Fleet 
(Owner T cently ask 1 
g l 
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i Ie s what ake init al 
‘T ik lr ms wave best esults 
The answer is_ below That 
insought testimonial is repre 
sentative tf the universal sat 
staction Lemy Brake Drums 
i giving t hundreds 


Lempco Products Inc., 


Bedford, Ohio 


Now Read Mr. O'Brien's Letter 
















molded brake liming in 


“We use 






our fleet of 55 busses, having inter- 
nal expanding brakes. Our run 1s 
one of the hardest ones on the West 
Coast, as tar as the brakes are con 






about 6,000 miles 
100.000 mules 
We have not 


cerned and we get 
per set ot hnings and 
t drums 







Branch Offices and Ware- per set ¢ 
houses tound a lining that can be used on 
all types ot brakes, but we get the 
New York I hod . | an : Ided 1: - 
17 W. 60 St. yest results trom moulded = lining 
Chicago and Lempco drums. The brakes are 
323 W. Polk St. adjusted when needed, but checked 


San Francisco 
625 Gough St. 
Atlanta 
279 Ivy St. 
Dallas 
2705 William St. 
Kansas City 
lith & Oak Sts. 
Los Angeles 
2306 Maple Ave. 


t G Al 
€ I> Ss r ry 
Lf es f 
Sse tr s and 
taxica 
When Writing to Ad 


every day. We have our own lathe 
for truing the drums and use about 
54% ft. ot lining per month.”—J. E 
O’Brien, Shop Supt., Colorado 
Gorge Motor Coach System, Port- 
land, Ore 


WORM BRAKE 
CEARS ~ AXLES - DRUMS 
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You're the Winner 


—when you use 


















Bearing 
Service 


The most complete Bearing Service 
available. Over 2,000 listed items. 
Nine conveniently located warehouse 
stocks, over 600 leading distributors. 
Calling the Federal-Mogul Jobber 
first, saves time. 

The Complete Federal-Mogul 
Replacement Line 
\ Laminum Shims 
Federal-Mogul Bronze-Back, Babbitt-Lined, 
and Die-Cast Connecting Rod and 
Main Bearings (Standard and Undersize) 
Piston Pin Bushings 
Connecting Wod Bolts and Nuts 
Bearing Anchor Screws 
Bronze Bars and Babbitt Wetals 
shoemaker Rebabbitting 
and Line Boring 
Equipment 


‘Standard Equipment on 
10st Automotive Vehicles 
since 1899.” 


FEDERAL - MOGUL 
CORPORATION 
Detroit 
Michigan 


StAMQS 


‘a, 
> 
- ») 
7. 
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mrst passe ] 


through a 
the oil 


il passing 


measuring heater with the coil for th 
through a_ing 
statically-controlled 


: 
1 mixing tank where 


= f 
oil previousiy reiert 
heater to situated 


the 


in this tank and mainta 


two chemicals desired 


1 temperature 
ire introduced and all are thor- Che sludge formed by the che 
ughly mixed by a small paddle’ cals settles rapidly in this tar 
wheel 


This mixture then flows in 
il ther tank partly fille 1 
water, ] 


passing into the underlying wat 
with This dirty water 


called a clarifying tank. The (Please turn t 








in the heading on 
Vade by O1 
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LUBRICANT 

















HEAVY SERVICE 


Don't experiment! Use D-A Lubricant. 
Through mud, water, dust and intense 
f heat D-A unfailingly gives positive lubri- 
or: , 7 : . 

cation. Y our equipment will last longer 
Trucks =e 
Tractors and operate better at far less cost if you 


eee switch to D-A—do it now! 


ty’o-AVe 


.UBRICANT 


Cranes 


D-A Lubricant Company, Inc., Indianapolis, Ind. 





Order from your Dealer... Immediate Delivery 


D-A LUBRICANT 


10 YEARS’ SERVICE TO FLEET OWNERS . .. ALWAYS UNIFORM 
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g evacuate 1 to a drain Water — A 
5 itomatically maintained at a 
; > 
stant level and is supplied by a ae g 
lirect ¢ nection to the water sys- . » c 
tem through a ¥%°" pipe 
Oil enters the clarifying tank on ° f . 
end and everflows on the other ° . 
nto a soap catcher from which the 
ean o1] still containing diluents » 
flows € Vv <¢ electrically heated 
rectifying ites 
The dil ts are thus evaporated 
it a temperature of about 300° | 
the « issing into a storage tank 
ready for use 
Operating costs of seven reclaim- ° 
g units with capacities of twenty 
gallons per dav or more, showed a i 
cost of 11%c per gallon for the re- ¥ my K 
Ae 
} aes rere a 
rr AE | 
| 
' 
| 
Sectional Diagram of the ‘‘Refinor wing 
Essential Elements of Refining Process 
a A 
E: ¢ ‘ 
‘ 
, 
il 
Hilliard Reclaimer, for- ] tior 
} a d Kefinorou is ma le S sS a 
j ij Corporation ’ +) 
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90 Ions a Day 
ALL FREE 
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What you have waited for! 
Commercial Car Lacquer 
Developed by Acme 


Startling new lacquer discovery is 
first practical lacquer system for 
trucks and other commercial cars 


Commercial Car Lacquer is in a class by 
itself! No other product even barely 
resembles it. Only Acme could develop 
it to its high degree of perfection. 


With it refinishers can get startlingly 
beautiful results—results that were for- 
merly thought impossible. 











Commercial Car Lacquer is the one 
practical and successful lacquer finish 
for trucks and used cars. It dries quick- 
ly to a beautiful gloss without polish- 
ing. Think of the labor this saves you. 


ACME WHITE LEAD AND COLOR 


WORKS (Proxlin Division) 
DETROIT, MICHIGAN 
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CERBERUS SETS TA 


You need no new equipment to apply it. 
Sprays on easily. Can be applied on 
wood or metal over an old lacquer fin- 
ish or old paint or varnish finish. Easily 
outlasts varnish. Saves a lot of time on 
two-tone work because there is no long 
waiting for masking. Successive coats 
can be applied with a minimum loss of 
time. 100% reduction with Proxlin 
Thinner also lowers costs, 1 ee 











Absolutely non-injurious to health. No 
slow drying spray dust as is the case with 
an oil base product. Cleaner for the me- 
chanic. Eliminates damage to other 


Care Will Save 
Your Car 


equipment. Read these amazing ad- 
Commercial Car Lacquer is, of course, = 
permanent and non-bleeding. Even the 1. Dries to a beautiful 
“3: . . . gloss without labor ot 
vermilion will neither fade or bleed polishing Saves clear 
through subsequent coats or lettering. gloss lacquer cost 
You will find it saves a great amount of 2. Permanent, non 
time and money because it enables you Steeding. Gules var 
: . Py nish Carries 100 re- 
to get cars and trucks out in record time, duction! 
to say nothing about the extra satisfac- 3. Not injurious to 
tion you give your most particular cus- health. No special room 
tomers. needed Dries as soon as 
. . : . hits surface. 
Commercial Car Lacquer, like all Acme . te tow Beceuee 
. . . . . , P ace 
products, is priced fairly. Prices of Com- equipment needed to ap- 
mercial Car Lacquers are as follows: ply it. Solid covering 
0 eee $5.00 a gallon : 5. Speedy + pomes -~ 
— - tie- m« omen 
Regular color ins i aa ———— 
White-& Vermilion . 7.50 ” . —EE 
It is available in eight standard truck 
colors. 





Acme White Lead and Color Works (Proxtin Division) — 
Detroit, Michigan 







s S 


Mail this coupon to your Proxlin Jobber re 
im, 


Please send me -++-palleme of Commercial Cor Lacquer ta'797) : 
at $......... <a gallon, me 


ee ee ea oe. ws et 


ee a a 
. - 
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Operator Makes ‘Grailer Tests 


National Refining Company Runs Comparative Tests 
on Aluminum and Steel Tank Trailers 


rPTOHE N Ref g | pany ipprox Q eet } 
| has piace m Sé \ Lleve t} I W Ss 
land, Ohio, the first alu m tank | with br 
and semi-trailer unit ever built n excellent litiot It was 3.7K 
Recently this all-aluminum assembly et in ] h. ( 11, 12 
was tested alongside of a steel as- and 13 per cent were f ’ 
sembly of similar design and capa mon. To make matt 
ity le to asce whethe vas Id, d ly 
or not a truck could haul an alumi tes 
num tank trailer up a hill in less Phi Its of the t 
time than was required to haul one Tables 2 and 3. S 5 
built of steel i test of the t s tl 5 
Both the aluminum and steel tank no at t sl 
trailers were loaded with 750 t 
lons of gasolit e and two 55-gall nt trucks S 
drums of mot ; up the » hills or 
weights of the n the se il t 5 
pletely loaded ar 4 ally and this ( 
The aluminum a nts he ( t 
pounds lighter that tim«¢ The results S t 
This in terms « howe i showing that less 
equivalent of 300 vill be iw ead Ww 
6.25 pounds per s red 1 to a minimum. 
Ten truck manuf The aluminum and_ steel tank 
pated in the test, trailers were of four compartments 


tank trailers up two hills. Th The tanks were built by the Davis 
on one hill was a wi I Iding ar i 
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Taste 1—CoMPARATIVE WEIGHTS OF STEEL AND ALUMINUM 


Weight in Pounds 
Aluminum _ Steel 
Trailer Trailer 








750-g partment Davisbilt t 
, ¢ nanal esd 1 
W x p panel ( iCKS, CI 
: . \ one 
ca , emergency valves, et 1 Yor 3,345 
, : , ’ 
Fruehauf drop frame semi-trailer, 110 
; > >77 
whee! bas« 1,620 2,110 
750 gallons soline 1650 1650 
> cc on ‘ . 2 0} 930 YSU) 
\] 9,160 11,035 
Paste 2—kR: l nN Winpinc Di Hitt, 965 | I 


Name of Truck With Alum. With Steel 
Trailer Trailer 











\1 59 RN l ¢ 
I min., 13 s 1 min., 20 
D il I I }? ] } 
| ? , ? MWe 
l Z Z 22 
> ls > ) 
ly M l S ] 
es l4 s l . 
7 >> ) 
Ty) ~*~ 
A ahi > oo > 
l - 13 
‘ 2 
1 , : 
, Q R 
ra 3—I l s oN WinbinG Brick Hut, 3,700 | I 


Name of Truck With Alum. With Steel 
Trailer Trailer 


Autocar 3 min., 6 3 in., 23 s 
Chews So 27 { 3s 
] jiam Uv Ss ) 7 S¢ 
1) ¢ § min 39 ( Us 
Ford 6 min., 47 s e) 

\y M \ 3 min., JO 5 53 S 
Real 2 > 

Indiana 3 min., 52 

Mack + min., 19 s ! tl s 
Re 3 16 s 3 13s 





White + min., 30 sé 3 min., 52 sec 
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pany, Cincinnati, and mounted on a tional pounds will be saved in the 
drop frame semi-trailer manufac- weight of the assembly 
tured by the Fruehauf Trailer Com- The Fruehauf drop frame traile 
pany, Detroit s of riveted constructio! It 
Before undertaking the construc- fa it alm exclusi\ ron 
tio1 an aluminum tank trailer, the strong aluminum alloys. In th 
t Davis Welding and Manufac- wrought state, these alloys have the 
turing Company ran a series ot strength « steel it atas 9 
tests to demonstrate he practic weight « approximately 50 pe 
ability f aluminum for gas tanks t he upper fifth whee the 
and to determine the best gaug sup] s, support wheel, castings 
material to use in their constructiotr ram wheels ulus 
rhe tests included drop, hydrostat nun The tot the traile 
and fire tests on aluminum tanks s distribut. SI ma t 
fabricated from different gau y 300 px s ( 
5] t iX sR T > _ | 
Except r the method of weld The tires are 30x 5 dual pneumati 
ng the joints, the aluminum tank the w ise is 110 es 
s similar construction to the Nearly 200 pre t . 
Stal ire Da is t ste ink Ch ove hirty Lit t ( i s wil 
ts art utt-welded instead « nessed t est c I h 
eing lap-welded. Aluminum is used and trailer n l 
n the bulkheads, wrapper sheets pl icers alike « 1 mark 
astings finish ands sters interest t] sults t est 
bucket box Cal rack and other Daily these n i tl ( 
sheet panels, and in the piping and obtaining the greatest payload per 
fittings, with the exception of the truck with the least possible dea 
valves. Oak is employed in the weight of constructior \luminut 
running boards, bucket box floors pays no tribute to useless weight 
and the floors for the can racks and the all-aluminum tank trail 
If on subsequent tanks it is found of the National Refining Company 
practical to replace the oak with further emphasizes the advantages 


aluminum, approximately 200 addi- this light metal affords 





he Trailer used in tests made of strong luminum all 
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‘ew Six-Wheel Unit for Light 
nounced Offers Many . 


VMoney-Saving Features 


NEW six-wheel unit for light 
trucks has recently been placed 
n the market by ‘Little Giant Prod- 


icts, Inc., 140 Caroline St., Peoria, 


I 


ll. Its trade name is “Little Giant.” 
This unit is built to perform as a 
railer, according to the manufac- 


urers, and to pull instead of carry 


the extra pay! ad. 


It adds no ab- 
rmal weight to the chassis. Some 


the outstanding features as in- 
ited by the maker follow: 
First, Little Giant contacts the 
rame at two places. This advantage 
teeter-totter effect 
it frequently causes truck frames 
break The two point contact 


that this unit makes with the truck 


rame keeps the load balanced. 
Second, the chassis is not altered 
iny Way nor are the brake rods 
] 


springs changed. Except for re- 


ving the spring bracket and 


” Little Giant” 6-Wheeler 
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Trucks Just An- 


hooking up the six-wheel brakes, 
the unit simply slips on and may 
be removed just as easily. 

Third, the universal swivel-joint 
permits the wheels on the floating 
axle to operate backward or for- 
ward at any angle without binding 
or without affecting the alignment 
of the unit in any way 

Features of construction include 
dead axle of 2” chrome nickel alloy, 
universal swivel bearing, compen- 
malleable spring 
bracket for attaching to frame, sili- 


sating lever, 


con manganese auxiliary springs 
Timken 
brakes. Illustrated catalogs have 
been prepared that fully describe 
how the unit is installed on various 


bearings and_= six-wheel 


makes of trucks. These may be ob- 
tained free of charge from Little 
Giant Products, Inc., 140 Caroline 
St., Peoria, Ill, or from the Editor 
of this publication 
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Inspection; Preparation 
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Vellumoid 
Gaskets 


ELLUMO, 


REPLACEMENT GASKET MATERIAL 
For the Gasoline, Oil, 
and Water connections. 


The Vellumoid Co., Worcester, Mass. 








310 STATE STREET 


For all Mack Chain Dr Trucks—Use 
GREB MACK SPROCI KET PULLERS 
e ma Tool adaptable to all sizes of 
sprockets on all models of Mack Trucks 
N 0 Pul s 
$45.00 
N OX Pull 
$45.00 
N 70Y Pull y ( 
\\ $45.00 


TEN DAYS’ TRIAL 


f YO r utlafied t to us 


we will rm nd ti money 
THE GREB CO 
BOSTON, MASS 


7 
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Every Handy Man needs 
SMOOTH-ON No. 1 


SMO TH - O 
4 \ } hard 






+7 
4 
ator 
| ‘ 
HOS S S A ind gas 
' , 
i I S S King 2a 
um exhaust 
pipe at ning 
, , 
se | h S ri 
t s ind 


MOOTH-ON MFG. CO., Dept. 71 
$74 Comn paw Ave Jersey City, N J. 


) 


slent itil 
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py and right ways 
nolding a tire open 

In making the inspection, the first 
thing to do is to learn the history 
of the tire—the loads it has been 
carrying, the inflation pressure 
maintained, the general road condi- 
tions encountered, whether it has 
been used in the city at normal 
speeds or on long, cross-country 
runs at high speeds, etc. This in- 
formation will help you in knowing 
just what to look for. Then make 
a thorough inspection. Examine 
the tire for age, ply separations, 
tread separation, tread cuts, nail 
holes, fabric breaks and other in- 
juries 

In determining the “age,” notice 
if the rubber is checked or cracked 
Checks along the sidewall do not 
necessarily indicate an old tire, but 
if the tread is checked and spongy, 
that is a fairly sure sign that it is 
old. Experience will soon enable 
you to tell by the “feel” of the rub- 
ber, if it has lost its resiliency and 
life If the tire is too old to take 


a vulcanized repair, it is possibly 
worth a less expensive, cold-patch 
repair. Don't trv to bring a “dead” 
tire back t ] Th only tires 
you should attempt to repair are 
those that have been injured, not 
worn out 


It is very important to detect 
separation between the plie 
tween the tread and carcass. If 


OW NER 





Don’t recommend a 
air than th 
worth. The | tir n 
enough mileage after 
to more than make 
pense of the repair 

After a thorough 
has satisfied you that 
be repaired economica 
step is to prepare the 
repair. 

First, vou want to m 
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m expen- 
tire itself is 
1ust deliver 
it is repaired 

tor the ex 


examination 
the tire can 
lly, the next 
tire for the 


ake sure that 


the casing is dry. Moisture re- 


maining in the carcass 
steam during the c 
separation. blisters ar 
factory job in general 


of only a little moistur 


injury itself, you can 
this out by hanging th¢ 
tion for a short while 


inside arm” For ti 


watersoaked it is bes 


rack suspended well 


curing equipment, where you can 


store them tor a day 


1] ¢ 


Wil url I 
ure, causing 
} 

| Sal = 
In the case 


e just at th 


injured se 
on a warm 
s that are 
t to have a 


ab ve your 


| 
so until 





























ALWAYS 


QUIET 
DEPENDABLE 
ACCURATE 
GUARANTEED 


You Can’t Buy 
Better Gears than 


WARNER 
GEARS 


WARNER GEAR CO. 
Service Parts Division 


Muncie, Indiana, U. S. A. 





NEW YORK - CHICAGO 
ATLANTA - DALLAS 
OAKLAND 
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REASONS WHY 


DUCKWORTH 
TIMING CHAINS 


are 


GLUTTONS 
Jor PUNISHMENT 


Four vital factors account for the out- 
standing reputation for dependability and 
long service achieved by Duckworth 
Timing Chains 


These are 

1. Patented Duckworth Design. 

2. Scientifically selected ma- 
terials. 

3. Skilled craftsmanship. 

4. Rigid and frequent inspec- 


tions. 
No wonder repeated tests have proved 
Duckworth Timing Chains are at least 
one-third stronger than any other timing 
chain 


No wonder thousands of experienced 
mechanics will tell you Duckworths are 
the finest money can buy. Accurate—de 
pendable—long wear 
ing—gluttons for pun- 
ishment. 


Write for our book- 
let, “Timing Chains, 
Their Construction, 
Use and Installation,” 
together with prices 
and specifications for 
all cars and trucks 

















BALDWIN-DUCKWORTH 
CHAIN CORPORATION 


Duckworth Division 
Springfield Massachusetts 


DUCK WORTH 


Silent, Shock-Absorbing Timing Chains 
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Panel Deliveries by Reo 








New Models Include Panel Delivery on Reo “15” and 
De Luxe Town Car Delivery on Junior 


NEW type of panel delivery The body is mount n Reo’s 
- , : = : 
d body recently exhibited at the model No. 15 chassis ar s colored 
: ; : P ae Bree ae Ea Pe 
Progress in Transportation Shows na Desert Sand in Red 
} j ] + ’ , 7 } ‘ ‘ f ‘ 
s being adopted as a production It has ten mort space 
] } 7 ° } ; 9 j | 

by the Reo Motor Car Com- than its predecess | 
1 deliveries have already carries as standard « 11 
ling to announcement W len wheels. Wire wheels 1 

Carl Parker, assistant sales man- sport equipment is a 


¢ 
t 
f the Speed Wagon reased cost 
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Reo Panel 


; lhiid 


THE 


Deliveries 


ir m Pade 5 
so been sent t ts 
eo calling attention t 


Speed Wage yn models 
1 to 210 


) lengthen 


inches are now available at an in- 
rease in Cost ol $150 The 31 inch 
idditior vheelbase gives roon 


for one ext! 
model GB 
ample space 
Model Gt 
body recent 


equipment 


warehousen 
I EE AN 
4of Adve 
Mich., has ji 
pointment of 
assistant dire 
vision of the 
ton 1s | 
advertising c 


country ] 


1 


we 


hy 


ats in the 


a TOW Oo! S¢ 


and it also pt vides 
on the frame of the 
the 1000 cubic foot 
idopted as standard 
1 large group of 


DERSON, president 
rtisers, Inc., Detroit, 
ist announced the ap- 
Harold Middleton as 
ctor of the media di- 
agency. Mr. Middle- 
known in automotive 
ircles throughout the 
he igency handle S 


irgzgo ac- 
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New, Longer Ford Trucks 


7 () meet 
Ford Motor Company recently an- 
nounced the introduction ot a one 
ind-one -halt tor 
wheelbase. This is 
a half inches longer than the pres- 
ent wheelbase 
The new tr 


t 
the same as the { 


for Ford 


hass 5 the 


demand 


the 


+h ] 


truck with 157-inch 





twenty-five and 


hanically 
th . 


resent ne I 


ick is m«¢ 





only changes being the lengthening 
of the frame and coupling shaft 

The longer chassis is used with 
bodies designed to carry loads of 
bulky nature. It is particularly use- 
tul in hauling furniture and 
stock It is de signed ils pus 
bodies 

One of the advantages of th 


longer chassis, officials of the | 
Motor Company point out, is tha 

provides a complete Ford unit 
which can be serviced entirely by 

Ford dealers and which carries th 


standard manufacturer’s warrantry 


Heretofore Irame extens s ha 
been installed in the present chasses 
t ta } isses nis eth 
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Sleeper Cabs Developed 
Two Types of Sleeper Cabs for Cross Country Truck- 
ing Are Announced by Federal Company 


V mor the motor truck taking a As a result the driver enabled 
\ mo and m re important part to secure his required rest whil 
try freight transporta- the truck is parked at the roadsid 

tio! ind w "ith haul distances ex or 1 case 1 tw erators, oO] I 
panding, the new sleeper cabs, pro- tunity is afforded to alternate driv 
luced y the Federal Truck Com ing and sleepit y In this way the 
pany, answer a definite need i driver's health safeguarded, his 
maintaining efficiency and economy morale is maintained at a _ high 
n connection with the driving of standard and he is bett able and 
these big freighters more willing to take | r care 

In the interests of safety and of the equipment entrusted to him 
humanity no man should be kept b The cowl and sleeper cab here il- 
hind the wheel for more than eight lustrated, was designe with the 


hours without rest, yet in many 1 comfort of the driver 1 ew. The 


stances, requirements 1n the mattet seat is commodious ll three 
f time and economy do not permit man capacity, and shaped to permit 
the driver to garage his vehicle and the utmost relaxat 

secure the needed rest at a hotel. The sleeping berth located at the 


With large trucks being used ex- k of the driver’s seat is long 
tensively for inter-city hauling, the enough to accommodate the average 
development of the sleeper aa as man in fully extended position, It 
a necessary part of the entire haul- is slightly slanted to the rear and 


ing unit was a logical consequence fitted with a spring cushion twenty 
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Orders Hot-Water Heaters 
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MOC TRA DEMS ALISA. 4a 


ZINA 


Gor ig AJ / 7 AVE RKNANNS > XS 





your motor fleet. 

\TOMIZI N] saves 200% net, or more above its cost price f 
$3.50 per gallon. It saves in costly carbon removing, regrinding 
vlinders and valves, renewal of spark plugs, fuel and labe be 
sides keeping the motors in continuous service. 


\TOMIZENE is the only three 


purpose, upper-cylinder, reju 


, | ’ PaaS oa fe 
venating uld evel pertecter . It actS aS a decarbonizing, [ubDri 

; Me 
ating, gas-saving agent. A gall n of it will service a six-cy indet 


- 16,000 miles at a cost of 1/4 yf a cent a mile 
\TOMIZI NE can be sli pg aton Ing levices but the ad 
intage of using our equipment is that it is 100% automatic anc 
never clogs It has a sight feed It can be installed in 15 
nutes 
ATC MIZ NE and its injectors have the unqualified endorse 
i ckard Motor Car Co. of N. Y. and other nationally 


H M: A Ci Ol New York and ( he ] Tye fleets. 


an introductory offer only, we w ve you tree of charge, 
one of our $7 Equipments with every 5 gallons of ATOMIZENI 


vased ($3.50 per gallon): or. it u prefer. we will furnish 


\TOMIZENE and its injectors for your entire fleet at a nominal 
r\?T at - % st Tey ] l, 7 — ' ) ' ll + ft - 


no ++ ‘ 
e Sa S ( 


ME°GD BY 


The HOWLETT- Davis Co. 
Howlett-Davis Building 


Newark, N, J. 
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s c ct = 

sseng i t I 
‘ ating s It all V-be 
fiat and a t 2 \ t 

Changing to Pneumatics easy whe 

1 ive 4 py i the new nee er 
Booklet’’ offered by Dayton Steel | y 
( Dayton, O Fleet owners are 
vit to write tor tre pies either t 
the Editor or to the Com] 

Deluxe Pistons are catalogued in ar 
telligent manner in tl latest catalog 
which is now being t ir readers 
who will ask for it illustrates and 
lescribes the line of y duty pistons 
long manufactured by this company. Write 
to DeLuxe Products Cory 15 Lake 
St., LaPorte, In 

Timing Chain Hand-Book is offered } 
Duckworth Chain Mfg. Co., Springf 
Mass This is a very inst tive } et 

f intense l t fleet wners wi 
work on tl S fname « “ 

Repairman’s Guide, Edition, is now 

eing dictr} + | tr. . } Fe er M ? 
{ rr rat ’ Detr + Mi h + r 
ers who will write for it An t 
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4 t e¢ WwW Write v W St Battery 
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publication. 
é are offered free of char Write for any that interest 
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How to Repair Tires 





(Continued from page 44) 
the injury, have the | sh tating 
with the cords, so as not to loosen 
the ends. WI th side 
the ti Ss tha it 
it all tl ement ] 
this won't m ff except through 
cx ess \ ; b is : ; 
gasolne Or en i IOr uniess y 1 
have a cl in, we ll-buffed surface 
ror the Ce vy nt \ ut ' pair m i} 
not hold 
eo €@ coniwmued ) 

[ lil ? \ le ; l ver y fl [ ré 
pairman ra: réada t} eri 
articles will of irse be rested 
in the unusual history lyw ehind 
them The artt we being ma 
tu , ref ’ ritten } He ica 
wig tt repay t rt Tile lu) 
tr a we a result housand 
of « irs spe n te conducts 
not ne compa) it by pra 

ul l the leading ru , 

ompa n ti nited State [i] 

R. M. A. Manua Tire Repatw 
ing, f? hich these article , 

abstract is the result of a 

me) rs ¢ ti Ru er sianusa 

ture? lssociation, In throug! 
whose courtesy we are a to pa 

th tthent informa to 
you 


Truck Convention Coming 
HE National Team & Motor 
T Truck Association 
Convention will be held in St. Louis 
on July 2Ist and 22nd. Head- 
*rs will be established at the 
Hotel. An extremely inter- 
program been 1 


preparea 
attendance o 


(Jwners 


has 
f those inter- 
will be well 


ested in this n istrv 
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worth 
Phe \ss ator Team & 
Truck Owners, Inc., of St. Louis 
have ill ingementS a 1 assu 
thos vh itt 1 a very aSal 
und ta sessiol 
Allt S ta St 
S a ts sl 1 
ik i M Hi I 
Se etal h C+ | S 
i 





Free—National Truck Analysis 
N stir I c has S 
} . ‘ Af 
4 Ss i \ 5 
iruck ‘ I \ I | 
‘ tit NX 
\ 
" 4 FP] 
i nis S I 
es 4 fleet s 
t 16 O17 S 
7 ixcs Th 5 
eres g ( iris < h t} 
costs x] S 
| +} 
> r 
} + . 
a 
if m | 1 
stops dal their t KS Va 
; aa the ¢ | 
i 5 ai i : 
tricks ti . +} meth " 
pa 1 S y S 
sion straight salary—and a 
il whi h fle t Ss W 
1 ) interest 
There is no cost or rat 


this 44-1 
py may be 
General Mot Ts 


let. A 
writing to 
Co., Pontiac, Mich., 

Booklet 201. The Edit 
this for you if you prefer 


ee Cc 


asking 
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New Car Jumps Out of High 
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luest Our salesman has a 
129 model Pontiac Coach which 
the habit bing out of 
h wr. 1 after driv- 
wan , heed and then 
d 1 ng down a 
He? j [ rew €ad rom 
e7 , There is no iwndi- 
» ears; neither 
j a ihe vv has 
rl 1 2.000 mues 
/ elect transmission 
do with this 
rouble? We ha had the trans- 
n down a few times, but can- 
ee anything wrong.—F. C. B., 

» pf 
Inswer: A new car jumping out 
high gear is one on us. We 
seen this thing Lappen in old 
s with worn transmissions, but 
a car with only 2,000 miles on 
s speedometer, this is not to be 
xpected. It is quite probable that 


the main d 


the spline 


lition that 


uble 
If there 
ween the 


+ 


lrive gear is a poor fit on 


This is 
would 


shaft one con- 


cause your 
s any misalignment be- 
transmission and the mo- 


The 


e rome? er uv 
maintenance t é , wer 4 proper 
nad cn f ma are eneved 
, fie sé mr 
’ tor We mw td ne reply 
rs name nd , 
tor, this would cause trouble in the 


ugh on a car as new as 
do not think this is pos- 


gears, alth 


yours, we 


sible. Should you have the trans- 
mission down again you might 
check the housing for concentricity. 


rear main bearing of the en- 


The 


gine should also be examined for 
extreme wear. We do not believe 


t 
ansmission lock has any- 
do with it. 


“Straight Rating” Defined 


that the tr 


thing to 





Juestion: Wall you kindly ex- 
plain just what its meant by the 
term “Straight Ratings” as applied 
to motor truck capacity ratings?’— 


A. J.. New York, N. Y. 


Answer: As we understa! q 
“Straight Rating” is the truck ca- 
pacity rating method used to give 
the proper carrying capacity. It is 
simply the total gross weight, in- 
cluding load, under which a given 
truck and tire equipment will oper- 
ate with maximum economy and ef- 
ficiency. The proper payload is ac- 
curately determined by subtracting 
the combined weights of chassis 
and body from the “Straight Rat- 
ing.” 
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Won’t Work Without a Drink 
f Me 4 , ] 1”? ia 1 } rade? 
f I 
- } t ‘ ; 
? 7 ; , 
‘ , é? 
7 ti 
fr a? 
na } ; ’ 
nar , 
Tull ( 
an fj r ’ , F 
mot Z@ Yr? yr, ica , r 
me any 1deaa her j , 
migni é n ta nm ti i 
pan, { noticed that tner I t 
f water wm tie ray é ( iid 
tit nave ai ; fit 4 


Answer Wie peleve t : ] 
have solved y é vourself 
with your last que You wi 
note that bet tne oil reaches 
the pump it passes t gh a ball 
check valve, w itilizes a ste¢ 
ball on a ground seat [his is 
Supposed t Id the < re I 
oil iw the | irte the re 
has st [ ped 

The water, which was probably 
n the crankcase all winter, has 


undoubtedly rusted and pitted the 


steel ball in the check valve, and 
perhaps the seat as well This 
causes the oil to leak out, beyond 


into tne 
your ¢ 


the check, and _ back 
crankcase, and because 
pump is partly worn, it will not 
lift the oil without a priming. We 
would suggest that you carefully 
inspect this ball and seat which 
comprise the check valve. 

We would also suggest that you 
first make sure that the pump is 
not pumping. The gauge might 
be faulty or the tubing cracked 
Another thing, the pressure should 
be regulated by the pressure ad 
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Blowing the Dust 
I read 


(/uestion 


of your a puolr 
adit a reader tf 
out of Orare very 
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ie vheel / Case lé Nic HAT * 
rmat ; I j é ; In De 
ne onan ‘ 1 Ford, without 
} Mee i R B = 

Va 
1% ey lr] i $ ni ur 
those braking 
systems that | spection or ad- 
stment | S plates in the in 
ird ers the brake assem- 


’ g syster f the car you have, 
1 the Ss Ss vy that i be 
roved. g iccess to the inside 
the brak ilrum, we believe it 
ld d harr t you were to 


a small hole on each cover and 


shoot the air in through that 


The advice given to blow out the 
ist is quite important, inasmuch 


s this dust, if left undisturbed, 
Id soot mbine with any 
ise that may fi 1 its way into 
brakes, causin t to gum and 
brakes t stick r grab On 
Model A Ford, the wheels and 

in b isily removed t lo 
s b, a the brakes in be 
" ] it +} same time 


Servicing Ford Rear Axles 


testion Im VOU give me some 
rmattor ervicing the rear 
; ti Ford Vode 1 and 
n a 1928 mode 14 tru 
i , , ue ‘ 4 ; f 1\ i 
re , It seems that we 
f get wa isted f rcome 
Pi } é did pre il 
l ‘ ! ” , j ( 
.  —_ 3% 
ae vi Pi y i 
er: Sor the |] 1 AA 
S ha V< gcat. iT ixl S 
il t th I isscng if Ca 
Others used a worm gea 
If yours is a worm 





THE FLEET OWNER 55 


worm. These are probably worn 
and in need of replacement. This 
we believe is the most common 
| in worm gear drives 

lt urs is a bevel gear drive 

ar axle, similar to the passenger 
car job, you will note that there is 
an adjustment in the two roller 
bearings that support the pinion 


shatt. The bearings that support 


the dit tial assembly are not 
idjusta ind should be replaced 
. ae 

Phe wer models are now using 
i Timken  bevel-gea lrive rear 
ixle on the t ks, and if yours is 
ne¢ these, the illustration that 
uccompanies this article will un- 
loubtedly be help to you 


Your letter is not very clear and 
if you will write more fully and 
explain just what you mean by the 
wor “nlav,’ we will be glad toa i- 
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Pressure 


Adjusting Hudson Oil 


Question: As a regular reader 
ation, would 


of your valuable public 
kike 0 GsSk TU ue str 


1. On a Hudson, 


me: 
1926 model, 


what ts the method of Setting the 
oil pump control with relation ¢t 
the throttle opening? 

2. How are the piston and con- 
ne rod assembli 


Inswer On this car the norma 
pressure on the gat should be 1 
th hborh +t lbs., wher 
I It S seid ssary t 
I idjustments the pun 
vi Ss inte ted with th 
h but lesire to in- 

snes the sune » cmon te 
s follows 

You will note that there is a hor- 
i tal cross-shaft directly in front 
of the motor, which is intercon- 
nected with the throttk the 'eft 
I 1 sid At the left end this 
cross-sl you wW find S ‘ 

‘ clot lf vou + 

S th Ss ipply or ¢ j S t 

k l tu the s t I i 

S di ectiol | lecreas 
tl S or ¢ l, turr It te 
c] S Then tigh 
sueet 

[his has the effect of lengthening 


1 


stroke of tl 
plunger in the oil pump, although 
we are advised by the Hudson Serv- 
-e Station here that it is seldom 
ssary to tamper with this ad- 

It is entirely automatic 
in operation, since it is connected 
throttle. Whatever you 

t turn it more than one- 


larter turn. 


or shortening the 


| 


ao, Qa 


th the 
a 
Regarding your second question 
as to how the pistons should be re- 


} 


moved and replaced: Pistons num- 
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but be 1 gs v be neces 
ry ¢ * } ct . 
Chis i > t ‘ 
+} } , +} 
th I iS a Ss 2 1 iSS¢ 
tT i | _ SS 
SO ha } i 
, 
T} pins i Ss ( tl 
pistons, us t I ex 
pand n S S ss 
When t s S art 
It ic + 
C 
I ss Ss 
> > a 
I 
+h ‘ 
\ i Ss 


Reo Truck Brake Service Hint 


fe ge 


' , 
ess ti is st y é t 
i & A 
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| 
nd 
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| + ‘ ' 
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; he ] | 
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+ < re re the 
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ings tl brake mechanisn 
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a correct position and eliminates 
dragging, producing a free, noise- 
less brake.—Jack Kirk, Sales 
Manager, World Bestos Corpora- 


tion, Paterson, N. J. 


Cooling a 1927 Oldsmobile 


(/ ite ton Wee are nav trouble 
th overheatu 1 1927 Olds- 
lié¢ é I i Ril ri 
’ M R INE RI €& fine ti t 
upp id J it) 
ste mow pressure 
therm iph ) {vf ust wha 
meant by this ?—l] L_.. Ridae 
field Park, N 
In ~ i ? Tw m th 1s | { me 1mleé 
ling have been in general use. 
ne is the thermo-siphon type, in 
which the water does not move un- 


| it reaches a sufficiently high tem- 
to circulate through ther- 
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mal force. The other is the pres- 
sure type by which the water is 
forced through the cylinder block 
y a pump. Both methods have 
ertain advantages. 


The system on the Oldsmol 


ile is 


1 special system, developed by the 
Oldsmobile engineers which is said 
to combine the better features of 

th methods TI illustration is 


In this cooling system, the water 
is sent under pressure from the 
pump through a manifold type pas- 
sage around the upper portion of 
the cylinders, valves, valve seats 
ind spark plugs, furnishing a maxéi- 


mum of cooling. The circulation 
water around the cylinder walls 
s restricted to the slow thermo- 


siphon type, in which the rate of 
irculatior ' 1 by the 











Arrows in and above the upper, or shaded, portions 
of the cylinder block show the course of the water 
under pressure from the pump around the upper 
part of the cylinder block, through the head and back 
to the radiator. Arrows below the shaded part show 
the upward course of the warm water and the down 
ward movement of cooler water as effected by the 
slower thermo-siphon type of circulation around the 
cylinder walls 





mount of heat to be dissipated 
«“ 
‘4 
* 
' 
g ’ 
‘a 
4 
’ 
' 
; 3 
Vr 
=A 
= —_ 
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-W@hat YO 


Ne ew Products 
of Interest 






. N 
the Editor this 


Fleximold Brake Lining 


ee 


“Always Ready” Auto Jack Fifth Ave., New York City, mak- 
ers of “Aztec” lining, ts illustrated 
HI last word in hydr iulic her¢ It is called Azte Flexte 
jacks is offered by The Sim- mold 
men Hydraulic Jack Corp., Belle- 


ville, N. J. This is a system cor 
sisting of two hydraulic jacks that 
are permanently attached to the 





car. The jacks are actuated by a 
powerful hydraulic pump installed 
under the hood, or on cars equipped 
with an air pump, by the latter 

The illustrati shows a hea 
Lincoln car being List | his 
jack. The ition is simy By 
turning a k the jack is dropped 
into posit und a few strokes of 
the pump raises th ir. Eith | 
front < the i yack l 
erated. Opening a val stl 
car to the gr landa I 
key swings the jack back pla 
out of sight and securely locked in 


place 
The makers of this jack, having 


severely tested it tor the past few material in which the ef ingré¢ 
years under all kinds of conditions, lients are asbestos, ductile met 
are now placing it on the market and graphite Before offering 
Interesting literature and other to the trade, tl Asbestos Textil 
data will be sent free on request Company has put it through rigid 
] | 


Write directly to Simmen Hy and successful tests on a larg 
draulic Jack Corporation, 113 Wash number ot heavy duty units unde 
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sent I request 
ympany to tl 


Adjustable Va 
NEW, 


d for the new 


adjustable-stem 
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applications and 


TO size tor popu 


ced for individual 


ee catalog and 
ice CNhart will Dé 
Write to th 


e Editor 


lve For Ford 


valve 


Ford Model A is 


announced by Burgess-Norton Mfg. 


Co., Geneva, 

Il. It is 

shown here 
Che mush 


ym type 
end is 
llowed, by 
iking the 
2djusting 
ut ot this 
S1z¢ an 1 
Ch 
nN 
ve 
ly holds 
th, Das 
it ati > 
Ch 
vl il S] ] 
ishings 
ishing \ 
lr} ” al va 
S( 1 
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NOW 


New “Sta-Tite” Rings 


Sn newest product of The Pis 
ton Ring Company, Muskegon, 
Mich., makers ! ’ piston 
rings, is called “Sta-tite.” Sta-tite 


rings are made in both oil and com 


tv 4a al | are ( juipped 


“Ouality 


pression 
with inner spring 
They are intended t renew the 
ompression and power, and con 


trol oil nsumption in motors on 
which fleet wners prefer not t 
spend th ssary amount to 1 
ondition the vlinder and install 
ill new parts 


pressur ipplied behind a xible 
ring which will nform to cylinder 
irregularities more readily than wi 
the standard type of ring, accord 
ing to the makers. The pressure is 
supplied by a patented spring which 

ates a resilient rcular contatt 
vith “spring-leve icti 

Furth irt lars, catalog sheet 
ind prices may be had é c 
iest \ plete piston 1 size 
) k Ss us offered Writ 1 


Ring Com 
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GARAGE 
and SHOP 


K-D Valve Spring Holder Set 


ty of the newer devices bi 


aced upon 
) K 1) Ma actur gy | asi 
( lancaster, Pe Svyiva i 1 
their N 615 Valve Sp g H € 
Set 1 the compression of all sizes 
of springs With s outfit ar 
the services of a bench vis i 
D ke aerec ve spring \ 
oft be replaced in the motor 
thout removing the | d or dis 
ting the spring t 2 t V 
e tappet. These | lers aré 
ide of hardened steel, rust 
ofed a 


No.615 K-D VALVE SPRING HOLDER SET 


The set is composed oft seve! 


holde rs ranging in size from 13%” 
to 2 , which will take care of 
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ract , . < 
Valve > X 
( $ i N-L 
M ( 
> al 
wit! ; 
i\ S 
} 
4 ese S I 
ess o! es £ 
i s set at the I tt 
, 
bei g- piaced 
) gy tI ide I 
1 
sale Circul atte Sé 
, 
mav be obtained by addressing the 
K-D Manufacturing ( mpany 
y 


Lancaster, Pa 


Gasket Guide Offered Free 


A BOUND book of over 280 
- I isting every automo- 


pages, list \ i ( 
1 ’ 
tive gasket I< there s 
; ‘ 
demand, S omer I i t tne 





Rooseve Re Chicag 
ne b k 1S called Vi tor Gas- 
K¢ Cuide Ni 7 i d has many 
teatures, One § these is the 
spot-index” by means of which 


any one of the twelve major sec- 


tions can be located by simply 
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hts your present bracket 
[The new model is built on the 


same scientific principle as the orig- 
nal Simplex mirror and in appear- 
ance and finish it is in keeping with 
the trim of any car. The glass it- 


self is scientifically curved to pre- 


vent distortion and to afford maxi- 
mum vision, not only to the driver 
but to other occupants of the car, 
just as the regular Simplex mirror 
“sed I 

In order to install the new model, 
t is simply necessary to remove the 

linary flat mirror from its brack- 


Ss 
et and insert the new Simplex 





Utility Machine on Pedestal 
T= Sioux Utility Machine is 


} 1 rite 








fanning” the edges of the book. uct of Al- 
Over 1700 new gasket items are bertson & 
ncluded in the Guide and we are ( Sioux 
nformed that no expense has been = _ Cit 

spared to make it complete and Ch 


Copies have been mailed to the usly cle 

ade. Anyone not receiving same scribe 
may write to the Company or to _ this 
1e Editor and a free copy will b« fio, 23 


romptly sent. ( DI 





New Model Simplex M:rror — see ae 


“THE Simplex Piston Ring Sales 


r b 


br ushing, di ill 


W Ire ing, et 

Co., 2103 E. 66th St., Cleve- Write to the makers for illus- 
land, Ohio, have just announced a trated catalog, or directly to the 
new model rear view mirror that Fditor, if you prefer 
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h 
ch ’ +} 
t he Ww S 
| \\ 
i ~ « ‘ ‘\ 
{ T ‘ 
| ] ‘ 
> i 


for Fords 





9 \ } ing ma " } 
Mod \ Ford, a g t 
| Bearing Company N 
Brit = 
. in shackles a ff ed t 
Zenith Mileage Tester lace the oresent | 1 plain 1 
| ] S possibl t uckly shackles and uil at $9.75 
eas ' accurately ch h s four. The mpany also a 
. * gallon of se trucke nounces the production of this ty 
uses and taxicabs with the Zenith t shackle for the Lincoln a1 th 
Mileage Tester, a new produ just 1930 Buick 
introduced by Zenith-Detroit ( i 
Detroit, Micl Che teste stalle 
na car 1s shown her 
Lhe cK Iponen pa ts i i i 
curately graduated glass l i 
mproved electric fuel pu id 
ss 3-wa contre alv i 
1ent trame in which these 1 Ss are 
unt d, i a 1 b > i 
acCCessory i S 
Wher test gy he Ss t ~ 
hooked r tl glas t ght 
he, , ae d 
‘ as shov ¢ stra 
Che Ca i I i 
. su - fe 2 
make th ect wu , = 19 
nall y e, t t S Figures submitted by th act 
t tle show that all bearing S| g 
The este S ] ] sha kles, standard « ot lebak 
P enailly and , p Aeros s hs 
ima goa icy sl \ I " iS Ace! 
irs, truck Isses her m- Dodg Chevrolet H nol 
mi i] ts and als thos Chrvs Pontia VW s-Knigt 
handling fuel and carbu $ ir mailed 
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Pedestal for 6 in. 


Presto Hose Clamps 


; Presto Hose Clamp meets 
the need for a quickly appli 


clam] 





come with bolts 

assembled. All 
parts are well galvanized to prevent 
rusting. A strong, handy box con- 
taining 50 assorted clamps is one of 
the popular ways in which these are 


Presto 


clamps 


l already 


and nuts 
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Cables 


ew Lacquer for 





tecl 
~ I 
{ | i t 
} S 1 W if ed 
t i truck 
T i I Ch Ss es 
i T is 
S¢ S g ti ton braid 
< | & 4] x } + 
Ss is ] is zer de 
S is high as 275 degrees 
i i ] Vas de vel pe ] 
se Ss tists ha liscovered 
t sph lition under 
} } the vehi cir ] 
| > DV i th Pi 1 
eases S 
eat t. fas =ies 
( The trouble is e t 
Sa an eiec 
i h tl ikKes place 
} | og} it Ss 1 | in 
Ss I 1} S ma be 
Ss I at 1! ght is if sh gl Ww 
the surface of a high-tension 
( The chemical action which is 
set [ [ rona a nd iutomo- 
bile ignit cables spark plug 
wires liberates ozone which causes 
the rapid deterioration of the rub- 
ber insulation of the wires 
The new lacquer fully protects 


the rubber from the effects not only 

f ozone, but also of oil and gaso 
line. The exclusion of air by the 
lacquer guards against oxidation of 
the rubber 
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Oil Reclamation 








Continued from page »-- 
\ll of these factors insure a 
ter protecting him thereby mun:- 
mizing wear-and-tear a 1d permit- 
ting nger pt is of operation De- 
} 
tween overnau y 
\ wester! us company which 
operates busses on long runs makes 





, “e 
night. ‘They have succeeded in Op 
erat ry LOOK niles between over- 
| ' nad ible by reciaim- 

iu * 1d ssibic y reciallt 
g this lrainage tor re-use This 
S 1e t e ia that more powel 
s @ 1 e to etter piston 
- fforded, with a resu tant uel 
economy. It 1 ts out that when 
° ; . . 
operiy re a . | can De Ke} 
mn service inde! tely 
} + | 
It is generally wn that ar il 
which has l 1imed continu- 
S ( a ‘ six yeareé 
st ] mal s its pr ‘ iting 
i ‘ its : 
Sor rators refill engines with 
1 sn i enisn with r¢ 
1 
lain ‘ Howevs this is not 
a Sa l 
1 . 
| I gest Sa tax! 
— ¢ eu : ‘ med 
A > } ’ a i A 
< I he sat st tank trot 
1:1 ‘ :.. Be 
whicn rie £ i S Div 1S tant 











. } cir ry! ct i ; 

S ' , YU 
] f + ~1 +} 
lalivV Capa anda 
nanner of treating th | to insur 
removal of all foreign matter All 
the systems mentions | not cat 


ion of fo! n matter 


to the same degree of efficiency 
The chemical treatment ol oil will 
remove more impurities than me- 


i) 
_ 
) 
as 
» 
om 


chanical action or 
The heat at which the dilution 1s 


es at around 300° F., 
tempera- 


removed var! 
and evaporation at lower 
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tures nd ma itmosph«e 
litions 1s preterred those 

higher temperatures under forced 
dratt 

Skille 1 labor is not essential t 
the success ul I rat m ot reciain 
ng oil and operating time varies 
rom 3% to 4% hours per 100 ga 
lons. 

[The economies o! eclamati 
a manil ceducing the cost 

lu rica ‘ n > I { st tl c> 
If we could check tl is 
e eagt (al to the tter ca 
t that accumulated betw 

erhau s. we W 1 
ably find a 30% reduct n eng 
' 
hia a , > repa 

= tTcn ss 
units. | thus ( 
i la re t Y 

not V ‘ 

ch us ] I i 
s the ] ri¢ ctor . ess 

continued and econo! 
of motor vehicl ets. 

The select ol th Dp 
with fre rent cra! k iSé€ 1ini! 
“ safe and j er rica 
tion and reclamation < ‘ S 

SW enable you t lo t 
it the lowest cost 

(Editor N ote s , fF th 
popular machines Jor! j nati 
of cran ase i ar } uy 1 »? 
junction vith this ar e 
man f each respe 
ma prepared interestu 
literature and booklets that ful 
describe the operation tm deta 
Readers interested in any or all 
these machines can get this lites 
ture free of charge from the Edit 
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ez four Weeks Ended Apri/ 20 /929 





Fig. 14—Chart showing comparison 
of mechanical failures. 


facturers do not attach sufficient 
importance; that is, the matter of a 
well-balanced life of the component 
parts of a vehicle. Many of the 
vehicles in service today have a 
high percentage of their component 
units that can be serviced in such a 
way that the vehicle will remain 
continuous operation for 10,000 
miles, but other units in the same 
vehicle require service after 3000 to 
5000 miles. Constructive mainte 
nance involving change of design is 
necessary on the part of the oper 
ators to increase the life of the low 
mileage units to secure a properly 
balanced vehicle in which the aver 
age mileage between scheduled 
pairs will permit the operation 
vehicles in long-distance service 
We find that comparative charts 
issued to our organization at four 
week periods bring out the weak- 
nesses in maintenance and equi; 
ment, so that effort can be concen 
trated on the units or parts of the 
vehicle that require frequent atten- 
tion. Fig. 13 shows the mechanical 
failures in miles operated for one 
‘Mitten Management company. These 


(Please turn to page 66) 





Fig. 13—This chart shows mechani- 
cal failures and also miles operated 


per failure. (Left.) 
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